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(54) BUILDUP MULTILAYER WIRING BOARD AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a built-up multilayer board, which is 
equipped with a flat inner layer board and high in reliability and a 
manufacturing method thereof wherein a specific hole filling process which 
elongates a board manufacturing process can be dispensed with, and the 
inner board can be manufactured by filling many plated through-holes of high 
aspect ratio with various filling material. 

SOLUTION: A frame-like conductor pattern 104 is formed on a base board 
wiring layer 102 and the periphery of a board, being isolated electrically from 
the wiring layer 102 and surrounding the wiring layer 102, a solvent-free fluid 
high-molecular precursor is placed on the frame-like conductor pattern 104, 
and after a plated through-hole 101 inside and gaps between wirings are 
evacuated, the precursor is filled into the plated through-hole and the gap 
and is cured under a hydrostatic pressure, the plated through-hole 101 is 
filled up, and the inner board is planarized being kept free of defects. 




102 ;. 1M 104 




LEGAL STATUS 

[Date of request for examination] 25.03.2002 

[Date of sending the examiners decision of rejection] 08.1 1.2005 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
-1- 



* NOTICES * 

*• JPO and NCIPI are not responsible for any 
.damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] one [ at least ] penetration plating through hole [ which connects both sides electrically ], and 
field top — level wiring — the conductor of the shape of a frame formed in the periphery section of a 
inner layer substrate so that the wiring layer on said inner layer substrate might be electrically 
independent and said wiring layer might be surrounded in the build up multilayer-interconnection 
substrate equipped with the inner layer substrate which has the wiring layer which consists of a 
conductor — the build up multilayer-interconnection substrate characterized by to be arranged the 
metal pattern. 

[Claim 2] a frame-like conductor — the wiring layer by which the metal pattern was formed on the same 
side — thick — and — at least — a front wiring layer top — the conductor of the shape of said frame 
— the conductor of the shape of said frame regulated in the height of a metal pattern — the build up 
multilayer-interconnection substrate according to claim 1 characterized by arranging the layer insulation 
layer which forms a metal pattern and an abbreviation same flat surface. 

[Claim 3] The manufacture approach of the build up multilayer-interconnection substrate which is the 
manufacture approach of the build up multilayer-interconnection substrate which carries out laminating 
formation of a layer insulation layer and the wiring layer by turns on a inner layer substrate, and is 
characterized by carrying out sequential formation of said inner layer substrate at the process of 
following the (1) - (6). 

(1) one [ at least ] penetration plating through hole [ which connects both sides electrically ], and field 
top — level wiring — with the wiring layer which consists of a conductor the conductor formed in the 
periphery section of a substrate in the shape of a frame so that it might be electrically independent of 
said wiring layer and said wiring layer might be surrounded — the process which forms the base 
substrate which has a metal pattern — (2) The process which installs metal mold with a flat front face 
in the wiring layer side of a base substrate, and supplies the fluid macromolecule precursor which does 
not contain a solvent between this base substrate and metal mold, (3) — the process which exhausts 
between metal mold and base substrates, and the conductor with which the fluid giant-molecule 
precursor which is made to move (4) metal mold in the direction of a base substrate, and does not 
contain a solvent is adjoined on a base substrate at least — the process with which it is filled up in a 
gap and a penetration plating through hole — (5) Process which picks out a inner layer substrate from 
the process which pours predetermined hydrostatic pressure on the fluid macromolecule precursor 
which does not contain a solvent, the process which hardens the fluid macromolecule precursor which 
does not contain a solvent under (6) hydrostatic pressure, and (7) metal mold. 
[Claim 4] the process of (1) — setting — the same process as formation of a wiring layer — a 
conductor — a metal pattern — forming — subsequently — alternative — a conductor — the 
conductor more than said wiring layer thickness by which carried out plating processing and piling was 
carried out by plating thickness on the metal pattern — the manufacture approach of a build up 
multilayer-interconnection substrate including the process which forms a metal pattern according to 
claim 3. 

[Claim 5] The manufacture approach of the build up multilayer-interconnection substrate according to 
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claim 3 which prepares the heights of the height more than wiring layer thickness in the part which does 
not counter with the conductor of a wiring layer as metal mold used below for the process of (2), and 
front faces other than the heights of a parenthesis fabricate using flat metal mold. 
[Claim 6] The manufacture approach of the build up multilayer-interconnection substrate according to 
claim 3 which supplies the fluid precursor which does not contain a solvent by the shape of a film in the 
" process (2) which installs metal mold with a flat front face in the wiring layer side of a base substrate, 
and supplies the fluid macromolecule precursor which does not contain a solvent between this base 
substrate and metal mold. 

[Claim 7] It is the manufacture approach of a build up multilayer-interconnection substrate according to 
claim 3 under a room temperature which applies and supplies by the shape of the shape of film, and a 
film, without carrying out melting and making it harden in either [ at least ] the metal mold which carried 
out the mold-release processing of the fluid precursor which does not contain a solvent in the process 
(2) which installs metal mold with a flat front face in the wiring layer side of a base substrate, and 
supplies the fluid macromolecule precursor which does not contain a solvent between this base 
substrate and metal mold, or a base substrate. 

[Claim 8] the process (3) which exhausts between metal mold and base substrates, and the conductor 
with which the fluid giant-molecule precursor which is made to move metal mold in the direction of a 
base substrate, and does not contain a solvent is adjoined on a base substrate at least — the process 
(4) with which it is filled up in a gap and a penetration plating through hole — the process (5) which 
pours predetermined hydrostatic pressure on the fluid giant-molecule precursor which does not contain 
a solvent — wiring on a base substrate — a conductor — electric — an independent conductor the 
manufacture approach of the build up multilayer-interconnection substrate according to claim 3 which 
the at least 1 section and metal mold of a metal pattern are contacted, and stops migration of metal 
mold. 

[Claim 9] the process (3) which exhausts between metal mold and base substrates, and the conductor 
with which the fluid giant-molecule precursor which is made to move metal mold in the direction of a 
base substrate, and does not contain a solvent is adjoined on a base substrate at least — the process 
(4) with which it is filled up in a gap and a penetration plating through hole — The manufacture approach 
of the build up multilayer-interconnection substrate according to claim 5 which the at least 1 section of 
the heights of a base substrate and metal mold is contacted, and stops migration of metal mold 
according to the process (5) which pours predetermined hydrostatic pressure on the fluid giant- 
molecule precursor which does not contain a solvent. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a build up multilayer-interconnection substrate and its 
manufacture approach, and relates to the suitable build up multilayer-interconnection substrate for a 
high-density multilayer-interconnection substrate, a multi chip module substrate, etc. which are 
especially used for public welfare devices, such as computers, such as a mainframe, a workstation, a 
personal computer, and a multimedia computer, an ATM switching system for a communication link, and 
a cellular phone, a video camera, etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] Various kinds of things are proposed by the build up substrate which is 
becoming indispensable to high-performance-izing of electronic equipment, and small-and-light-izing. 
For example, in order to take the flow of the front flesh side shown in drawing 9 so that it may be 
indicated by JP.4-148590.A etc., there was a through hole 901 which carried out drilling, and 
improvement in a wiring consistency and the degree of freedom of a wiring design had a limit. Therefore, 
recently, the stopgap build up substrate which avoids such a problem by carrying out the laminating of 
the build up layer 1003 is becoming in use, without losing a wiring field on the substrate with which such 
a through hole was buried with resin, the conductive paste 1001, etc., as shown in drawing 10 . 
[0003] As the approach of stopgap, as the collection of "public presentation [ in collaboration ] study 
group build up patchboard and detailed printing technical" lecture summaries. 17-22, 38-51 pages (1997), 
JP,5-67874,A, etc. have a publication, the ink of dedication was filled up with screen-stencil in the hole, 
and it has hardened by ultraviolet rays or heat treatment. Moreover, since the size of a hole is called 
inner layer substrate of a build up substrate, its place which the path called 0.3mm and die length 
(namely, substrate thickness) called 0.6mm is common. 

[0004] There were the following troubles in such a Prior art. The 1st problem is the point that a 
production process becomes long further compared with the part and the conventional build up 
substrate which need to grind and turn up flattening of the uneven configuration of each class generated 
for the outermost wiring layer of a inner layer substrate for multilayering of a build up layer, and need a 
stopgap process. 

[0005] Since a fluidity (restoration nature) and light transmission nature are required for stopgap ink, it 
is that an ingredient is limited, therefore a limitation is generated also in physical properties, such as 
thermal resistance and chemical resistance, or ink after hardening, and the 2nd problem has been the 
failure of application to the severe high performance substrate of process conditions. 
[0006] Moreover, as for the 3rd problem, a ******** is mentioned for a stopgap process. This is 
because the process which grinds a substrate front face and is made flat is required, in order for ink to 
remain and to form wiring of the removal and following layer on the property of screen-stencil, and on 
the outskirts of a restoration hole. Furthermore, the 4th problem has a limitation also in the aspect ratio 
of the hole which can be filled up also with exclusive ink, and the number of holes per unit area with 
which it can be filled up actually. 

[0007] then, the conductor with which the fluid giant-molecule precursor which this invention person etc. 
makes move metal mold in the direction of a base substrate as indicated to JP,6-334343,A, and does 
not contain a solvent in order to solve these troubles is adjoined on a base substrate at least — the 
manufacture approach with which it is filled up in a gap and a penetration plating through hole was 
proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] thus, there is no void, as compared with other conventional 
techniques, is boiled markedly and is excellent in the point that a metal mold side is imprinted and a 
substrate front face is also referred to as flat at the insulating layer the formed outermost wiring top 
and in a through hole. However, in the high density multilayer substrate, since the base substrate was 
thin, a substrate tended to curve, and the new problem which says that it faces attaining multilayering 
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by the built-up method by making this into a inner layer substrate, and dependability falls occurred, 
moreover — structural — the wiring substrate of high density — setting — the outermost wiring layer 
of a inner layer substrate — electromagnetism — it is important to carry out a seal and consideration 
according to rank was not carried out about this. 

[0009] Therefore, it is in the purpose of this invention canceling the above-mentioned conventional 
* trouble. The 1st purposes surround the periphery section of a inner layer substrate with a frame-like 
conductor pattern so that the outermost wiring layer of a inner layer substrate may be surrounded. It is 
in realizing a reliable built-up multilayer substrate by carrying out electromagnetic shielding of the circuit 
formed on the same flat surface. Even if the 2nd purpose uses a thin base substrate, it is to realize the 
manufacture approach of the improved built-up multilayer substrate which can be multilayered by the 
built-up method, without reducing dependability. 
[0010] 

[Means for Solving the Problem] In the build up multilayer-interconnection substrate equipped with the 
inner layer substrate which has the wiring layer which consists of a conductor one [ at least ] 
penetration plating through hole [ where the 1st purpose of the above connects both sides electrically ]. 
and field top — level wiring — the conductor of the shape of a frame formed in the periphery section of 
a inner layer substrate so that it might be electrically independent of the wiring layer on said inner layer 
substrate and said wiring layer might be surrounded — it is attained by the build up multilayer- 
interconnection substrate characterized by arranging the metal pattern. 

[001 1] and — desirable — a frame-like conductor — the wiring layer formed on the same side in the 
metal pattern — thick — carrying out - and - at least — a front wiring layer top — the conductor of 
the shape of said frame — it regulates in the height of a metal pattern — having — the conductor of 
the shape of said frame — it is considering as the configuration in which the layer insulation layer which 
forms a metal pattern and an abbreviation same flat surface was arranged. 

[0012] Moreover, the 2nd purpose of the above is attained by the manufacture approach of the build up 
multilayer-interconnection substrate which is the manufacture approach of the build up multilayer- 
interconnection substrate which carries out laminating formation of a layer insulation layer and the 
wiring layer by turns on a inner layer substrate, and is characterized by carrying out sequential 
formation of said inner layer substrate at the process of following the (1 ) - (6). 

[0013] (1) one [ at least ] penetration plating through hole [ which connects both sides electrically ]. and 
field top — level wiring — with the wiring layer which consists of a conductor the conductor formed in 
the periphery section of a substrate in the shape of a frame so that it might be electrically independent 
of said wiring layer and said wiring layer might be surrounded — the process which forms the base 
substrate which has a metal pattern — (2) The process which installs metal mold with a flat front face 
in the wiring layer side of a base substrate, and supplies the fluid macromolecule precursor which does 
not contain a solvent between this base substrate and metal mold. (3) — the process which exhausts 
between metal mold and base substrates, and the conductor with which the fluid giant-molecule 
precursor which is made to move (4) metal mold in the direction of a base substrate, and does not 
contain a solvent is adjoined on a base substrate at least — the process with which it is filled up in a 
gap and a penetration plating through hole — (5) Process which picks out a inner layer substrate from 
the process which pours predetermined hydrostatic pressure on the fluid macromolecule precursor 
which does not contain a solvent, the process which hardens the fluid macromolecule precursor which 
does not contain a solvent under (6) hydrostatic pressure, and (7) metal mold. 

[0014] And it sets at the process of (1) preferably. Plating processing is carried out on a metal pattern, 
the same process as formation of a wiring layer — a conductor — a metal pattern — forming — 
subsequently — alternative — a conductor — the conductor more than said wiring layer thickness by 
which piling was carried out by plating thickness — as metal mold used below for the process of (2), 
including the process which forms a metal pattern The conductor of a wiring layer is that prepare the 
heights of the height more than wiring layer thickness in the part which does not counter, and front 
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faces other than the heights of a parenthesis fabricate using flat metal mold. 
[0015] 

[Embodiment of the Invention] The configuration of the eight-layer wiring substrate which carried out 
the laminating of the build up layer of every front rear-face two-layer on the four-iayer wiring substrate 
which has the penetration plating through hole made up for hereafter, and the gestalt of operation of the 
w manufacture approach are explained. 
[0016] That is, the inner layer substrate 100 which carries out the laminating of the build up layer, and 
the cross-section structure of 100' are shown in drawing 1 (a) and drawing 1 R> 1 (b). It considered as 
the wiring substrate which serves as the conductor pattern 104 of the shape of a frame formed in the 
periphery of a substrate from an insulating layer 103 so that the penetration plating through hole 101 
filled up with the insulating material, the outermost wiring layer 102, and the outermost wiring layer 
might be surrounded, and the insulating material and the outermost insulating layer 103 of a substrate 
with which it fills up in a penetration plating through hole were formed with the same ingredient, and it 
considered as structure with a flat substrate front face. 

[0017] The diameter of the penetration plating through hole 101 filled up with the insulating material 
from the range of 1-1000 micrometers Die length (namely, inner layer substrate thickness) is selectable 
from the range of 0.05-5mm to arbitration. Moreover, the surface smoothness on the front face of a 
substrate the case of the structure of drawing 1 (a) — the frame-like conductor pattern 104 and the 
conductor of the outermost wiring layer 102 — the thickness of a conductor layer less than 10% [ the 
difference of the thickness of the outermost insulating layer 103 which filled the gap, and the thickness 
of these conductor layers ] or the case of the structure of drawing 1 (b) — the frame-like conductor 
pattern 104 and the conductor of the outermost wiring layer 102 — a gap is filled and the thickness 
variation of the wrap insulating layer 103 is less than 10% of insulating thickness about these conductor 
layers. 

[0018] What is necessary is just to form a wiring layer and an insulating layer by turns with a well-known 
lamination technique on the inner layer substrate of drawing 1 R> 1, in order to manufacture a build up 
multilayer substrate. As shown in drawing 1 (b), in the case of the structure covered by the outermost 
insulating layer 103, the frame-like conductor pattern 104 and outermost wiring layer 102 top The 
electrical installation with the build up layer of the following layer to 105 in a hole which carried out laser 
beam machining until the conductor 102 was exposed to the outermost insulator layer 103 as shown in 
drawing 2 What is necessary is just to carry out by forming the wiring conductor pattern of the 5th layer 
and the 6th layer with the restoration plating by the conventional build up substrate method 301 as 
shown in drawing 3 by the galvanizing method, or nonelectrolytic plating 401 like drawing 4 . The 
diameter of such a hole 105 can be processed by 1-50 micrometers which cannot be formed with the 
photosensitive interlayer insulation film ingredient for build up substrates, and it is desirable for the bore 
diameter on the front face of an insulating layer to be more than a diameter of exposure of a conductor 
(taper configuration). 

[0019] Moreover, as a laser kind at the time of breaking a hole in an insulator layer by laser beam 
machining, low cost YAG or carbonic acid laser is desirable. Before forming wiring in 105 in a hole which 
carried out [ above-mentioned ] laser beam machining, clarification, surface roughening, and the 
connection dependability of wiring that will be formed if hydrophilization is carried out not only improve, 
but the yield [ wiring / wiring in a hole like drawing 3 and / of a inner layer substrate front face ] of 
coincidence formation improves the substrate front face 503 containing a hole wall and a pars basilaris 
ossis occipitalis by oxidizing quality liquid processing or dry washing processing. 

[0020] As such an oxidizing quality liquid, although the mixed acid of an alkaline potassium permanganate 
water solution or concentrated sulfuric acid, and a chromic acid is desirable, an alkaline potassium 
permanganate water solution is more desirable from an environmental side. Moreover, as dry washing 
processing, it is desirable that they are oxygen plasma ashing, UV/ozonization, or at least one approach 
in corona discharge. 
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[0021] Furthermore, if the aspect ratio of this laser hole becomes large, as shown in drawing 5 , it was 
completely filled up with the inside of a hole upwards, and the restoration section 501 can be evenly 
made into the same field as the inner layer substrate front wiring section 502, so that it may be 
indicated by JP.8-78846.A, for example. 

[0022] Although the front wiring section 502 shown in drawing 5 serves as a wiring conductor pattern of 
' the 5th layer and the 6th layer, it can carry out the laminating of the pattern of the 7th layer and the 
8th layer by repeating the formation process of a well-known insulating layer and a conductor layer after 
this. 

[0023] Next, the formation process of the inner layer substrate for build up substrates shown by drawing 
X is explained using process drawing of drawing 6 . However, although the base substrate 603 for forming 
the inner layer substrate 100 forms fourHayer wiring, it omits the inner layer section here and has 
displayed only the outermost layer. 

[0024] (1) the penetration plating through hole 601 which connects both sides electrically first as shown 
in drawing 6 (a) — having — one [ at least ] field top — level wiring — the conductor formed in the 
periphery section of a substrate in the shape of a frame so that the wiring layer 102 which consists of a 
conductor, and this wiring layer might be electrically independent and a wiring layer might be surrounded 
— form the base substrate 603 which has the metal pattern 1 04. in addition, a conductor — although 
the metal pattern 104 is formed at the same pattern formation process as a wiring layer 102, it may 
form a wiring layer 102 with the conductor of the different quality of the material according to another 
process. 

[0025] (2) As shown in drawing 6 (b), install the metal mold 604 with a flat front face in the wiring layer 
side of the base substrate 603, and supply the fluid macromolecule precursor (raw material resin which 
forms an insulating layer) 605 which does not contain a solvent between this base substrate and metal 
mold. In addition, 607 is packing which consists of an elastic body which closes the upper and lower 
sides of metal mold, and is using packing made of silicone rubber here. 

[0026] (3) As shown in drawing 6 (b) -> drawing 6 (c), exhaust between metal mold 604 and the base 
substrates 603 from an exhaust port 606. 

[0027] (4) the conductor with which the fluid giant-molecule precursor 605 which is made to move metal 
mold in the direction of a base substrate, and does not contain a solvent as shown in drawing 6 (c) -> 
(d) is adjoined on a base substrate at least — it is filled up in a gap and a penetration plating through 
hole. In order to make restoration easy, the temperature up of the metal mold is carried out to 
predetermined temperature, and the fluidity of the macromolecule precursor 605 is raised, the conductor 
with which the movement magnitude of metal mold was formed in the periphery section of a wiring layer 
102 and a substrate in the shape of a frame — it carries out until the flat surface of metal mold 
contacts the front face of the metal pattern 1 04. 

[0028] (5) As shown in drawing 6 (d), from the addition opening 606, pour inert gas, such as nitrogen and 
air, into the fluid macromolecule precursor 605 which does not contain a solvent, and pour 
predetermined hydrostatic pressure on it. 

[0029] (6) Drawing 6 (d) As shown in -> (e), the fluid macromolecule precursor which does not contain a 

solvent is hardened and mold omission is made the bottom of hydrostatic pressure. 

[0030] the conductor formed in a wiring layer 102 and the substrate periphery section in the shape of a 

frame of the above process — while filling up between the ****** wiring layers 102 and the gap of a 

wiring layer 102 and a conductor pattern 104 with an insulating layer 102, exposing the front face of the 

metal pattern 104, the inner layer substrate 100 which has the through hole 101 where the inside of a 

through hole 601 was also filled up into coincidence with the insulating layer 102 is obtained. 

[0031] moreover, the conductor pattern 104 (wiring layer 102 is electrically independent) top formed in 

** shown in drawing 7 R> 7 (a) in the shape of a frame as a modification of the above-mentioned 

process (1) at the substrate periphery section — a conductor — plating — carrying out — the 

conductor of the height more than wiring layer thickness — the metal pattern 702 is formed, this 
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conductor — in the height of the metal pattern 702, the thickness of the insulating layer 103 by which a 
laminating is carried out after that on a wiring layer 102 is regulated. 

[0032] after the above-mentioned process (3). (4), and (5) and this conductor, if the fluid macromolecule 
precursor which the at least 1 section of the metal pattern 702 and the flat surface of metal mold are 
contacted, and does not include migration of metal mold for a solvent under a stop and hydrostatic 
* pressure is hardened As shown in drawing 7 R> 7 (b), while forming the build up insulating layer 705 on 
the outermost wiring layer 102 of the base substrate 703, stopgap 706 of the penetration plating through 
hole 601 is also made to coincidence. 

[0033] a conductor — although there is no limit in the formation location of the metal pattern 702, in 
order to control insulating thickness with high precision, at least, on the conductor pattern 104 of the 
base substrate periphery section, it is required, and should prepare also in the wiring field periphery 
section desirably. 

[0034] Thus, a metal mold side is imprinted also for a front face by there being nothing by the insulating 
layer the formed outermost wiring layer top and in a through hole, and the void is flat to it so that it may 
indicate to JP.6-334343.A which this invention person etc. proposed previously. Furthermore, by this 
manufacture approach, operation of the process after (4) is possible under heating, the fluid 
macromolecule precursor which does not contain a solid solvent without a fluidity also carries out 
heating fusion, is made to hypoviscosity-ize at a room temperature, use becomes possible, and the 
width of face of ingredient selection spreads. Therefore, even if a viscosity rise will be caused, the filler 
content in an ingredient can be adjusted, a coefficient of thermal expansion can be doubled with a base 
substrate, and the depression of the stopgap section and a swelling can be controlled. 
[0035] Furthermore, after exhausting the inside of a through hole, since a gap is filled, application of the 
base substrate which has the high penetration plating through hole of an aspect ratio with a thick base 
substrate or sheet metal in a minor diameter is also possible, moreover — actual — a conductor the 
insulator layer which remains among these since metal mold moves until it touches the metal pattern 
702 mostly — about several micrometers — the amount — a conductor — the formation precision of 
the metal pattern 702 — depending — a little low conductor — the film only remains in the metal 
pattern section, therefore, the outermost insulator layer thickness 705 — a conductor — the thickness 
of the metal pattern 702 — controllable — such a conductor — the galvanizing method is common, as 
the formation approach of a metal pattern, when a higher precision is required, the method of 
nonelectrolytic plating is desirable, and formation time amount is thought as important rather 
electroplating is good if it becomes, since the conductor pattern 104 of the shape of a frame used as 
the substrate of performing such plating is formed in coincidence in case a wiring layer is formed as 
shown in drawing 7 , the amount of plating is shortened — having — a conductor — the formation 
precision of a metal pattern is raised and formation time amount can be shortened. 

[0036] the case where an insulating layer is formed on the outermost wiring layer as mentioned above - 
_ w j r j ng — a conductor — electric — the conductor of the height more than independent wiring layer 
thickness, conversely, as shown in drawing 8 . the heights 801 for insulating thickness control may be 
formed in a change of the metal pattern 702 at metal mold 606. By the conductor of a wiring layer, and 
the part by which it does not counter, at least, such heights are also required for the base substrate 
periphery section, and it is desirable that it is also in the wiring field periphery section. The formation 
may cut a metal mold front face by the suitable machining method, and even if it carries out by etching 
following plating or it, it is not cared about. Moreover, that to which adhesion, welding, etc. used the 
member for the convex configurations of an exact dimension as metal mold can also be used. 
[0037] Although the fluid macromolecule precursor which does not contain a solvent is used as resin 
which constitutes the insulating layer of a inner layer substrate in this invention, this is because he 
wants to control generating of gas in case between wiring layers and a through hole are filled up with 
resin using metal mold. It is because gas will occur at the time of restoration, a void will occur in an 
insulating layer and an insulating property will be remarkably degraded, if a solvent is included. The fluid 
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macromolecule precursor which does not contain a solvent is thermosetting resin and thermoplastics 
containing the filler the object for coefficient-of-thermal-expansion adjustment, and for roughening **** 
formation, and has a liquefied thing and a solid thing. When these are liquefied, what is necessary is just 
to use it as the shape of liquid membrane applied to either [ at least ] the metal mold which carried out 
mold release processing, or a base substrate, and, in a solid case, it can be used as the shape of a film. 
" and the shape of a film which fixed without carrying out melting to either [ at least ] the metal mold 
which carried out mold release processing, or a base substrate, and making it harden. 
[0038] 

[Example] An example explains concretely the configuration and the manufacture approach of an eight- 
layer wiring substrate which carried out the laminating of the build up layer of every front rear-face 
two-layer on the four-layer wiring substrate which has hereafter the penetration plating through hole 
made up for in this invention. 

[0039] <Example 1> The manufacture approach of the eight-layer wiring substrate of the structure 
shown in drawing 1 1 is shown below. A production process follows process drawing shown in drawing 6 . 
First, the base substrate (it corresponds to 603 of drawing 6 (a)) applicable to the layer of the center 
section of drawing 1 1 is manufactured. On both sides of the prepreg (glass epoxy group plate) of 0.1mm 
thickness, it put two 1 8-micrometer thickness copper foil at a time on both sides of the substrate which 
etched 500mm angle and 35-micrometer thickness copper foil of the double-sided copper clad laminate 
of 1.6mm of board thickness which made copper foil rival into both sides of a glass epoxy group plate 
(laminate which sank the epoxy resin into the glass fiber), and formed the 4th wiring layer 1 104 and the 
5th wiring layer 1 105 in them, and laminating adhesion was carried out. 

[0040] After carrying out 35000 through hole dawn processing to the produced double-sided plate with 
the drill of 0.2mm diameter, carrying out panel plating, etching double-sided copper foil and forming a 
circuit pattern, the base substrate in which the conductor pattern 104 (wiring layers 1103 and 1 106. are 
electrically independent) formed in the penetration plating through hole 1 109, the 3rd wiring layer 1 103, 
the 6th wiring layer 1 106, and the substrate periphery section in the shape of a frame was formed was 
produced. This corresponds to the drawing 6 (a) process. 

[0041] The following processes are performed according to the procedure explained by drawing 6 (b) - 
drawing 6 (e). Melting of the constituent of the biphenyl system epoxy resin which did 50 volume % 
mixing of the silica filler of 2 micrometers of mean diameters, and phenol resin was carried out at 80 
degrees C, and the front face which applied the fluorine system heatproof release agent passed and 
carried out air cooling on flat plate-like metal mold, and carried out melting fixing at the shape of a film. 
[0042] The base substrate produced previously was pinched between these two metal mold, between 
metal mold was exhausted to 10Torr(s), metal mold was heated at 70 degrees C, melting of the epoxy 
constituent was carried out, and it was filled up between the 3rd and 6th wiring and in the penetration 
plating through hole. And pneumatic pressure 0.8MPa is added between compression-pressure 0.9MPa 
which sandwiches a stop and metal mold for exhaust air, and metal mold. Metal mold is moved to the 3rd 
and 6th wiring layer, and the bottom of hydrostatic pressure and metal mold are heated. At 160 degrees 
C For 30 minutes, 180 degrees C — for 60 minutes and an epoxy constituent — hardening the 
outermost wiring layer — a conductor — the penetration plating through hole produced the inner layer 
substrate 1 1 10 of flat four-layer wiring for build up substrates filled up with the same defect-free 
insulating material between. 

[0043] The above-mentioned inner layer substrate 1110 Subsequently, the inside of a potassium 
permanganate-sodium-hydroxide water solution, A top is defecated and a commercial photosensitive 
layer insulation ingredient is used as a layer insulation layer. 80 degrees C — for 45 minutes, the inside 
of 3% hydroxylamine sulfate water solution, and 23 degrees C — for 5 minutes — processing — the 3rd 
and 6th wiring layer — a conductor — by the formation approach of a well-known laminating pattern 
The build up laminated circuit board of eight layers of wiring totals was manufactured without having 
carried out the laminating of the build up layer 1111 containing the 1 st wiring layer 1 1 01 and the 2nd 



-9- 



wiring layer 1 102, and grinding it. 

[0044] Without camber occurring, when carrying out the laminating of the build up layer 1111 since the 
frame-like conductor pattern 104 is formed in the periphery section of the inner layer substrate 1110, 
since this build up laminated circuit board had the effectiveness that the frame-like conductor pattern 
104 moreover carries out electromagnetic shielding of the wiring layer of that contrant region, it has 
' realized the reliable high density multilayer-interconnection substrate. Moreover, in case the conductor 
pattern 104 of the shape of a frame formed in the substrate periphery section manufactures a inner 
layer substrate under hydrostatic pressure with metal mold, it also has the operation effectiveness of 
packing. 

[0045] <Example 2> The manufacture approach of the eight-layer wiring substrate of the structure 
shown in drawing 12 is shown below. At the time of formation of the 3rd wiring layer 1203 and the 6th 
wiring layer 1206, in case a base substrate is produced like an example 1, these wiring layers leave the 
frame pattern 1209 which became independent electrically, and form the plating copper 1210 of 50**2- 
micrometer thickness only in this part by electroplating further so that a substrate periphery may be 
surrounded by 10mm width of face, and the example 1 — the same — carrying out — an epoxy system 
insulating layer — forming — the outermost wiring layer top and a conductor — the inner layer 
substrate 1212 of four-layer wiring for build up substrates which already carried out 1 stratification of 
the flat build up insulating layer 121 1 (52**1 -micrometer thickness) with which between and a 
penetration plating through hole were covered and filled up with the same defect-free insulating material 
was produced. 

[0046] Subsequently, the cylindrical hole with 50 micrometers [ of diameters of upper ] and a diameter 
of bottom of 40 micrometers was broken with carbon-dioxide-gas-laser equipment in the position of the 
build up insulating layer 121 1 on the 3rd and 6th wiring layer, and after processing this inner layer 
substrate for 5 minutes at 23 degrees C for 40 minutes and among 3% hydroxylamine sulfate water 
solution by 80 degrees C among the potassium permanganate-sodium-hydroxide water solution, the 
nonelectrolytic plating copper film of 1 -micrometer thickness was formed in both sides. The dry film 
resist which carried out hole dawn processing to the position containing a laser hole was formed, the 
conductor pattern of the 2nd wiring layer 1202 and the 7th wiring layer 1207 was formed by 
electroplating, and etching removal of the parts other than exfoliation and wiring of a nonelectrolytic 
plating copper film was carried out for the dry film. Furthermore, the one-layer laminating was carried 
out using the commercial layer insulation ingredient for laser beam machining, the build up layer 1213 
was formed, and the build up substrate of eight layers of wiring totals was manufactured. 
[0047] Although the ****** pattern 1 209 of the substrate periphery section formed at the same 
process as the outermost wiring layer of the inner layer substrate 1212 has the same effectiveness as 
an example 1, it has the effectiveness that the thickness of the flat build up insulating layer 121 1 is 
correctly controllable, by controlling the thickness of the plating copper pattern 1210 further formed on 
it in this example. 

[0048] <Example 3> The manufacture approach of the eight-layer wiring substrate of the structure 
shown in drawing 13 is shown below. The base substrate was produced like the example 1. The metal 
mold made from stainless steel with the flat front face which carried out [ the front face ] grinding polish 
and was produced so that it might remain in the height whose part which counters the location 1309 
which encloses the periphery section, the 3rd wiring layer 1303, and the 6th wiring layer 1306 of a base 
substrate in the shape of a frame by 10mm width of face is 100 micrometers is used. Like an example 2 
the outermost wiring layer top and a conductor — the inner layer substrate 131 1 of four-layer wiring for 
build up substrates which already carried out 1 stratification of the flat build up insulating layer 1310 
with which between and a penetration plating through hole were covered and filled up with the same 
defect-free insulating material was produced. 

[0049] Still like the example 2, the cylindrical hole with 30 micrometers [ of diameters of upper ] and a 
diameter of bottom of 25 micrometers was broken with YAG laser equipment in the position of the build 



-10- 



up insulating layer 1310 on the 3rd and 6th wiring layer, this inner layer substrate was processed in the 
hydroxylamine sulfate water solution a potassium permanganate-sodium-hydroxide water solution / 3%, 
oxygen plasma-asher processing was carried out further, and the nonelectrolytic plating copper film of 
1 -micrometer thickness was formed in both sides. The dry film resist which carried out hole dawn 
processing to the position containing a laser hole was formed, and electroplating was completely filled up 
* with 1312 in a laser hole, and also the conductor pattern of the 2nd flat wiring layer 1302 and the 7th 
wiring layer 1 307 was formed, and etching removal of the parts other than exfoliation and wiring of a 
nonelectrolytic plating copper film was carried out for the dry film. Furthermore, the one-layer laminating 
was carried out using the commercial layer insulation ingredient for laser beam machining, the build up 
layer 1313 was formed, and the build up substrate of eight layers of wiring totals was manufactured. 
[0050] The effectiveness of the conductor pattern 104 of the shape of a frame prepared in the 
periphery section of the inner layer substrate 131 1 was acquired like the case of an example 1. In this 
example, since the periphery of the build up insulating layer 1310 approached inside and has exposed the 
periphery section 1309 of a base substrate further, the periphery section of a conductor pattern 104 
and the build up insulating layer 1310 can be protected, and dependability is raised further. 
[0051] <Example 4> In the example 1, the epoxy constituent which forms an insulating layer was 
replaced with the constituent of the bisphenol A system epoxy resin which did 50 volume % mixing of the 
silica filler of 1.5 micrometers of mean diameters, and a dicyandiamide, and this was applied and supplied 
at the room temperature on the metal mold which counters a base substrate top face and an inferior 
surface of tongue. And after exhausting between metal mold for 5 minutes at a room temperature, it was 
operated similarly, and the build up substrate of the structure shown in drawing 1 1 was manufactured. 
[0052] <Example 5> In the example 2, the epoxy constituent which forms an insulating layer was 
replaced with the constituent of the bisphenol A system epoxy resin which did 50 volume % mixing of the 
silica filler of 1.5 micrometers of mean diameters, and a dicyandiamide, and this was applied and supplied 
at the room temperature on the metal mold which counters a base substrate top face and an inferior 
surface of tongue. The base substrate used the thing of 4.0mm of board thickness, operated it like the 
example 4, and the build up substrate of the structure shown in drawing 12 was manufactured. In 
addition, the potassium permanganate-sodium-hydroxide processing time was carried out in 30 minutes. 
[0053] <Example 6> In the example 3, the epoxy constituent which forms an insulating layer was 
replaced with the constituent of the bisphenol A system epoxy resin which did 50 volume % mixing of the 
silica filler of 1.5 micrometers of mean diameters, and a dicyandiamide, and this was applied and supplied 
at the room temperature on the metal mold which counters a base substrate top face and an inferior 
surface of tongue. The base substrate was 0.3mm of board thickness, it used the thing which was 
produced by carbon dioxide gas laser and which was finished and prepared the penetration plating 
through hole of 30 micrometers of diameters, operated it like the example 4, and manufactured the build 
up substrate of the structure shown in drawing 13 . In addition, the potassium permanganate-sodium- 
hydroxide processing time was carried out in 30 minutes. 

[0054] <Example 7>. In the example 5, the epoxy constituent which forms an insulating layer was 
replaced with the liquefied BT resin (bismaleimide-triazine resin: Mitsubishi Gas Chemical make) which 
did 40 volume % mixing of the silica filler of 1.5 micrometers of mean diameters, and the build up 
substrate of the structure shown in drawing 12 was manufactured. Hardening conditions carried out 30 
minutes, and 60 minutes and the 160-degree-C potassium permanganate [ 220 degree-C ]-sodium- 
hydroxide processing time in 20 minutes. 
[0055] 

[Effect of the Invention] As mentioned above, this invention was able to attain the desired end. That is, 
the periphery section of a inner layer substrate was able to be surrounded with the frame-like 
conductor pattern so that the outermost wiring layer of a inner layer substrate might be surrounded, and 
the reliable built-up multilayer substrate was able to be realized by carrying out electromagnetic 
shielding of the circuit formed on the same flat surface. 
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[0056] Moreover, even if it used the thin inner layer substrate, the manufacture approach of the 
improved built-up multilayer substrate which can be multilayered by the built-up method, without 
reducing dependability was realizable. 

[0057] The penetration plating through hole into which the inner layer substrate for carrying out the 
laminating of the build up layer was specifically filled up with the insulating material, By constituting from 
* an insulating layer which embedded at least the gap of between the outermost wiring layers and the 
outermost wiring layer, and the conductor pattern of the shape of a frame prepared in the substrate 
periphery by the same insulating material, and making a substrate front face into flat structure a frame- 
like conductor pattern prevents the curvature of a substrate and it has the effectiveness which carries 
out magnetic shielding of the wiring layer formed in the same flat surface, and the dependability and the 
yield of a build up multilayer substrate were able to be boiled markedly, and were able to be raised. 
[0058] after forming a frame-like conductor pattern in the periphery section of a inner layer substrate 
independently electrically with the wiring layer of the outermost layer of a inner layer substrate — 
further — this conductor pattern top — the 2nd conductor of the height more than wiring layer 
thickness — if the metal pattern is prepared — the outermost wiring layer top — these conductors — 
stopgap of a penetration plating through hole can be performed at the same time it forms the flat 
insulating layer by which thickness control was carried out by metal patterns. 

[0059] Moreover, since operation under heating is possible for. this process, where it carried out melting 
also of the hyperviscosity stopgap ingredient inferior to a fluidity if needed and viscosity is lowered, it 
can be used. Therefore, although viscosity goes up in order to lower a coefficient of thermal expansion, 
in order to increase a filler content, to become possible to optimize an ingredient configuration and to 
correspond, and for polish etc. to be able to form the front face of a inner layer substrate without a 
special process evenly and to carry out the laminating of the build up layer to coincidence, required 
thermal resistance and chemical resistance can also be given on a process; Furthermore, at this process, 
since a stopgap ingredient is made to flow and it is filled up after exhausting the inside of a penetration 
plating through hole, there is no defect of restoration and the effect of the number of holes per unit 
area does not once receive it in essence, either. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of the structure of the inner layer substrate for 
build up substrates concerning this invention. 

[Drawing 2] The sectional view showing an example of the structure of the inner layer substrate for 
build up substrates concerning this invention. 

[Drawing 3] The sectional view showing an example of the electrical installation gestalt of the inner layer 
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substrate for build up substrates and build up layer concerning this invention. 

[Drawing 4] The sectional view showing an example of the electrical installation gestalt of the inner layer 
substrate for build up substrates and build up layer concerning this invention. 

[Drawing 5] The sectional view showing an example of the electrical installation gestalt of the inner layer 
substrate for build up substrates and build up layer concerning this invention. 
* [Drawing 6] Process drawing showing an example of the manufacture approach of the inner layer 
substrate for build up substrates concerning this invention. 

[Drawing 7] Process drawing showing an example of the manufacture approach of the inner layer 
substrate for build up substrates concerning this invention. 

[Drawing 8] Process drawing showing an example of the manufacture approach of the inner layer 
substrate for build up substrates concerning this invention. 

[Drawing 9] The sectional view showing an example of the structure of the conventional build up 
substrate. 

[Drawing 10] The sectional view showing an example of the structure of the conventional build up 
substrate. 

[Drawing 11] The sectional view showing an example of the structure of the build up substrate 
concerning this invention. 

[Drawing 1 2] The sectional view showing an example of the structure of the build up substrate 
concerning this invention. 

[Drawing 13] The sectional view showing an example of the structure of the build up substrate 
concerning this invention. 
[Description of Notations] 
100,100' — Inner layer substrate, 

101 — Penetration plating through hole, ...... 

102 — Wiring layer, 

103 — Insulating layer, 

104 — Frame-like conductor pattern, 

105 — The interior of a laser-beam-machining hole, 

301 — wiring for the upper connection formed by the conventional build up substrate method — a 
conductor, 

wiring for the upper connection formed with 401 — nonelectrolytic plating — a conductor, 

501 — wiring — the laser hole upper part filled up with the conductor, 

502 — Inner layer substrate surface wiring layer, 

503 — Inner layer substrate front face, 
601 — Penetration plating through hole, 

603 — Base substrate, 

604 — Metal mold, 

605 — Fluid macromolecule precursor which does not contain a solvent, 

606 — An exhaust port, hydrostatic-pressure addition opening, 

607 — Packing, 

702 — a conductor — a metal pattern, 

705 — Build up insulating layer, 

706 — The stopgap section of a penetration plating through hole, 
801 — Heights for insulating thickness control, 

901 — Penetration plating through hole, 

902 — Inner layer substrate for build up substrates, 

903 — Build up layer, 

1001 — Stopgap resin, conductive paste, 

1002 — Inner layer substrate for build up substrates, 
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1003 — Build up layer, 

1101, 1201, 1301 — The 1 st wiring layer, 

1 102, 1202, 1302 — The 2nd wiring layer, 
" 1 103, 1203, 1303 — The 3rd wiring layer, 

1 104, 1204, 1304 — The 4th wiring layer. 
• 1 105, 1205, 1305 — The 5th wiring layer, 
1106, 1206, 1306 — The 6th wiring layer, 

1 207 1 307 — The 7th wiring layer, 

1 208 1 308 — The 8th wiring layer 

1109 — Penetration plating through hole, 

1110 — Inner layer substrate for build up substrates, 

1111 — Build up layer, 

1209 — Frame pattern, 

1210 — Plating copper, 

121 1 — Build up insulating layer, 

1212 — Inner layer substrate for build up substrates, 

1213 — Build up layer, 

1 309 — Base substrate periphery section, 

1310 — Build up insulating layer, 

131 1 — Inner layer substrate for build up substrates, 

1312 — The interior of a laser hole, 

1313 — Build up layer. 



[Translation done.] 
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<D\^)iY7vfmt(Dm%^^.\t. 02 \ztk-? &?ts. 
msMmmi 0 3\zmwi 0 2#i§tiiir<5£Tu— *?m 

iUcTtrtl 0 5\Z, tt>-o£&\Z&K>m3\Z7F;?J: : 5t£ 

«e*©f;uK7^^a«^3 0 1 ^m4<D^otj.mm 

1 0 5©«gte, f;UK7->7 p Sffi«^ttBW*e^ 
^^T-ti^^F^lBg^ 1 ~ 5 0 umT'MXtfvI1&T\ t& 

[0 0 19] £fc, U— »fSDll'«t-pT^MlrA*BJ 

«. pt&u— y-** { Sf £ uti. ±eu— ifinibfcArt i 
««ffi 5 o 3 *HMttt»tfMas-*» h 9-r j*»«iac«fc 

[0 0 2 0] Z.<D£?tS.M<m&#tlsTte. 7)lt>i) 



(4) 

(i7;U*'Jttia-7>*'>g*>J^A7K^?ST-*-5. * 

i/. uv/*y>sai, ^^>^«. ziu-rwLm<Do^<D 

[0 0 2 1 ] $5>t, £©U-U , 7t©7;*'<0 hJt#* 
%<ti.Z>t, - 7 8 8 4 6^«ICBI* 

[0 0 2 2] 0 5IC^U/tS®iBi8lg&5 0 2 511 
6«g©KII»#/^-><>:&-5^\ :©tli A 

tiKommm t m&m t ©»j«xe o iE-r - 1 t <t o 

7 1 g Rtf 8 JI g CD/1 ^ - > £«JfT£ Z. t -5. 
[0 0 2 3] &\Z. ilT-iLfcf^HT^^SMrt 

ra. fctffu Aiiii o o<£^-ra^«6©^-7. 

20 [0 0 2 4] (1) 9cf, 0 6 (a) Ic^-r«fc5lc, M 

m*n%mz&Wi-fz>nmit>^%*)\'-*-)v& o 1 £ 

&/R/1^-> 1 0 4t5rttM-XM6 0 3 £Jgf& 

tra— ©/^— >#jsi8T#js-r*a*. 12^^102 

so [0025] (2)06 (b) (C*-r«t-5t^ ^-XS 
i6 0 3<D$Z&mm\Zi&W<D¥-iBtj.&m6 0 4$riSS 

mmttt-tiimi* mmm^^-r^^nmm) 6 05^ 

^"t-S. A*. 6 0 7«^^©±T<&i*lhT«>#ttft: 

[0 0 2 6] (3) 06 (b) -^06 (c) IC^-TJ:p 
IC, iS6 O 4 ,t^-Xl«6 0 3 t©f B l?:ilP 6 0 
6J;9SMrr£. 
40 [0027] (4) 0 6 (c) — (d) ICjjVTJ: o \Z, 

tt*»fltlft6 0 5*^-Xlfi±COM<tt)Rji 

■r &»#MHi t mm® -a * t. -;urt a . 
%m&®£\z?zfz&&mzmi£umzfti&Lmft?mi 

i o 2Rt/a«©^^SBtc«igitttr^fig$nfc*^M 
/^->i o 4 <Dnw\z&m<D¥-mmmT 

-5. 

[0028] (5) 06 (d) tC^T±-5tr. Sffll** 
so *ftV>«l»tt*»? WK* 605 tC, #j&OP606J;t9 



*3I8¥ 11-266079 



7 

£»^©*f£tt#*£&ALTffi£©l!£*JE£^ 
[0029] (6)06 (d) — (e) IItST <fc O IC, 

[0 0 3 0] EUiOXSl;: <fc D . SE&B 1 0 2 RtfSffi 
Jl^gBlcSM«lC^^n/c:^^M/'^->l 0 4© 
«®£EtBLoo. K^PiHSSl 0 2 PiSJ&tfiagglf 1 
0 2 £g#/1*-> 1 0 4 t<Dffl%>$:mmm 1 0 2T'5fc 

^-r-st^ic, fBiB^tcx^u— *-;u6 o i rtfcse^a 1 

0 2T-5fe*$nfc7.Jl'-*:-;H 0 1 £*~f £rtBS« 

1 o o^ts.ns. 

[0031] ifc, xiexg (i) (ommmthx. m 

7 (a) ic^bfccttc, X«W*»C«*ttfc#j£Ufc 
##/^-> l 0 4 (GSM 1 0 2 tfJm^WICffiS) 

/^->7 0 2SMLT*<. d©*#&Jl/1^-> 
7 0 2©iS2T\ -«-©«fcE*Ji 1 0 2±lC«H£n3 

tbM 1 0 3©Jf SS*Wf «. 
[0 0 3 2] ±EOIi (3) . (4), (5) 
JlflD3|#*JR^^— >7 0 2©4>ft< <£%> 1SB£&£!© 

¥®££&te£-t*-T&^©&i!j£its!>. fi^TKfETfc*^ 

T*****ftt»aE»ttK»^w*#**fl2Tntf. .0 

7 (b) IC^Ufci^lC, ^-ASfi7 0 3©Sfl-Ei& 
1102±K tr;V K 7 v ^*fi»l 7 0 5 s#*rr * 
l£. I^PSNC, Sffl*o^7.;U-*-JU6 0 1.0AH6 7 

[0 0 3 3] 3M*;&JR/^->7 0 2©^fi£fi;MtC$)Jffi 

^I«*MiaW)»#^->i o 4±ttt 

[0034] ^©<t5»c^fiS;^nfcft^BB^s±t7.;i- 

MJF6-3 3 4 3 4 3^SlCM^-rS«k-5t, #-f H 

ic, *iajt*ftx*fi. jD.iTt (4) ^(Dxmomw. 

^pJh6T'« ^fiT^fMi©^^©^^^''^ 

[0 0 3 5] 2*>\Z, ^UP-tf-JH'afcSfSlUfcft. A 
fflfc-T -5 ©TP t> X & S /hST- 77.^ 

©3Sfflt)pJ^T-*?). £fc. H^Kte. ^^S/''?^- 
>7 0 2fcKe*T**T£ffltt»»-r*©T, cme> 
OMl3»att»«ltt*tfmS«T, *-©ft*>3l#&K/t 
7 0 2©^^S(C^??bT, -^{Sl^tt&Jg 



(5) 

8 

rt?->mzmi)mz>tzVT$>z>. ufc^-pT. 

7 o sit m»^m^—>7 o 2<DmzT'fflm 

tS&^tftaftotffi^lK S7^-r<i:pJc. d 
©«fc 5 fta&o * Sfr -5 T«& £ ft - > 

104J, IESSS<&^fi£1"-?>^t-m^ftC^figLTi3<© 

[0036] i.tzo^oizmn-mifam-tizmmmzmm 
tzmis. tiLmm<*£&n%mzis&ts.mmmm&>±<D 

IC^T«t5»C. !6ii!jlJ!$OTffl©fiSB8 0 1 £&§!6 0 

20 oT^SWiK jE*tft^fe©dbJBM*ffl©gW£ 
[0 0 3 7] *»Bj(ri3^iT«rtSSffi©*gig:B^*fiS; 

*-;Ut:i^«T-5P£lc:#X©fg££«lftJ Lfc^A* & 
IBSIffl^>ffiYkH®^figffl©7W ^5r^*T5»i^t<4« 

30 m-$>f&*im\ima-?&r). ^©^©fesjg©^©^* 
fiefflrn«m^u. @^©*^«. t-^^ak^. sis 

M S *TBMb ^ 5 £ t < @* U fc 7 -f t UT 

[0 0 3 8] 

;w-jh-;i/*J$t3 4JBE«as«±K, 8SI2If^© 
40 k*;P H77 ^B<&«« tit 8 «E^!S«©«fi£i:SljS* 

[0 0 3 9] mm i > 

0 1 1 t^-r«lit©8BE^!*«©^*fe^«T(C^ 

1*. 01 l©*^©«lC^^-ra^-7.S« (0 6 
(a) ©6 0 3IC^^) ^KitTa. *7XI#+->S 

S(C^?g ; £'3iO-&t)-li-/c5 0 Ommft, ffiffl. 6mm 
■ ©i^ffi^?iWBffi©3 5tfm»SS5:l7f>^lTi 
so 4EJIil 10 4if 5EISil 10 5^«UtlS 
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(6) 

9 

<D(^SIC, 0. lmmJlO^'jyU^ (#7XX**-> 
S«) £ 2 fto':2&A/T 1 8 umJI^?l£tt*3. f«H& 

[0 0 4 0] ft^bfcjaOSffilClO. 2 mmitg© K U ^ 
T-3 5 0 0 0ffi©RfflAW7J!ini£:b;fc&. /1*;U£o 

fiKLT^e., Jia»o*^— *— JH 1 0 9. Sf§3E 
ggjl 1 1 0 3 , fg 6 Wim 110 6 Sl/S«l^^ttS 
8W:Ml/fcl#Ai'->10 4 (E&JI110 3. 
1 1 0 6 £Pj£bfc^-XS«£f£ io 

Hbfc. cns@6 (a) laicK^f*. 

[0 0 4 1 ] £TF©l8tt. 06 (b) ~@6 (e) T* 
819! b & * « fc: b tfo Tfr 5 . f^g2(im0y'J 

[0 0 4 2] ^(DifeS2ttOFp1lC5fetCf^©Lfc^-7,S 
£S»W* 1 0 T o r r C»«U 7 0 

< ClCin.®ibTX#+->ffl^#l?:^Si^'&. SB3, ?B6E 20 

&S***tttt*ffi»Eao. 9MPa<h 
^fflWKSfKEEO. 8MPa£ttJnU &S£IS3. JB 

0 *CT 3 0#M. 1 8 0tf6 0£f.fl, Xtf^ffifig^ 

*«Mfcu «rtE»Ji»*iiii£JM»o**;i<-*-A- 

7g«ffl4liIE2t<Drt/IS1£l 1 1 0S:f^i5!bfc. 
[0 0 4 3] ifc^T, ±l£rtBS« 1110 S»V ># 

>mt>i)OA-7ic.mti-bv<yA7kmm<p. 8orT4 30 

5»IB, 3%6gS?t h*D^->;i/7= >7K^*> 2 313 
T5#WMa3bTSS3, J6 6E*Ji3Ht:±SitiM;U 

jvna«aiftJB& VT-fimnmft&mffl&mttnz&m bx 

0 1. ff§2Eil§UIl 1 0 2**trtr;PH7y^Jil 1 1 
1*«ILT. W*f*Jlt«l<E»«»8Jioe;UF 

[0 0 4 4] COt;H«7y7'lfi«tt. rtes«i 

1 1 0©H»ffifc«MM*©*#/'t*->l 0 4«3 
tlTt>4it3&»6. MlVYrvZfm 1 1 1 1 £«BT-5 <o 

*->l 0 4#-t©|*3»**©E*»*««S'- ^HT 

-s^m^^-r-sfcfeffi^ttwiS^iS^g^eE^sffi^ 

10 4(1 ^ST'rtHSffiS:^*EETT-Sig 
■fSRI;:. /1y*>©^ffl^l!l£t> : PrbX^5o 

[0 0 4 5] <HJg^J 2 > 
HI 2fc^-r^jg<D8HEHS«©g!ig7j&$:^T(C^ 

-r. ^jg^ji ^R^ic^-^sffi^^ss-r^isic. ?g3 

EHJfl 2 0 3£fg6E*SJf 1 2 0 6©^fi£P#(C, S« so 



J0 

Wl£l 0mm*ST5{DH^<teilCCin^EIISt«* 
^Wt^iLbfc^i&/13'->l 2 0 9£gU 
d ©g&# \Z(D^m%Sb-D tlCiO 5 0 ± 2 w miSCDfeo 
fil2 1 0£J£fi£bXi3<„ flT, HiS^Jl 
l;ibXxtf*->&*giiUf £Jgj£bX, «ttE*SS±2fctf 

Wt-ssr^«$ nfc. f;u h* 7 y :/*6&J§ 1 

211 (52±l(imf) *-TTKlJi»J«Ufcbf;H« 
7 7 7*ififfl4lE^<DrtiISl 2 1 2eSW;. 

[0 0 4 6] JfcHT, kS^^W- j tfS«ICJ:0«3. 
£6EM±a>£JI'F7y71fiMl 2 1 1 
■K±i5 0/im. )Sg4 0/£mOn**^SWlt. - 
©l*3JlS«£iav U ^A-*»fl2^" h U 9A 

TKSSfiff. 8 0^X4 0^1, 3 9Sfi£Kk h*D+->;U7 
S 2 3 < CT5»KjfiitT*t.SII:lw 

^©#«(C7tBJ§WJ0l£bfc K^-f 7^JUAb^7. h 
SJfcRU «^i*-p^tCJ:0^2EIIS 1 2 0 2. f 7 
EttB 1 2 0 7©3*#/^->£Jgj£bXh*7'f:7WJU 
*t«*«)o*«!«l«>E*£iWO»»*Xy^ 
•>4fPfc*Lfc. S6t, rMR©b— !fJiPXffl)iW»»» 
MfflltlMIl, fJPH7'>7'I12 13» 
J&U E*tt*8«Ot;i/H7yy***«jtUfc. 

[0047] f*ijis« 1212 comftttumtm-xm 

T»J« bfcS««»»©E*W*A<*--> 1 2 0 9(1 * 

tt*6{C-t©±H»)*bfc«>-3*«AjS' — >i 2 10© 
V£ 6«»t4 C £ K J: t) , k*;P h* 7 TIUMi 

12 1 K0BtJPSiE*»C*WT#*i^5Sft*S#bT 
US. 

[0 0 4 8] <*i£^J 3 > 
0 1 3 (C*-T«jg© 8 «E«**©«tifi#a:S©nFfc* 
•f . H«50« 1 £P»]*fc'<-*X«SfeSbfc. ^-7.S 
ffi©fl-Jia$, SB 3 E&B 1 3 0 3^*6 ElflJI.1 3 0 6 
« 1 0 mmMT«»ttfc« D BtH£B 1 3 0 9 tztt&l? 

zmftwi o o unKDm-zizmz&oizmwMmvTif 

S3bfc*S*«¥S^^x>b^ia©^SS:^fflb, USS 
«2tH*l:. g^EHBiSyf^ratSafto^T. 

fc, ¥a& t*;p h 7 y ^mftn 1310 €r-rx*tc 1 mm 

^Lt k> h'7 7 yi«ffl 4 lE^OrtlSfi 1 3 1 1 
£f£SSbfc. 

[0 0 4 9] S6»C*Jfi«2tH*fCbT, YAGb- 
1fS«K«fcD36 3, ^6Ei»l±©f;UH7yy«e»S 

13 1 0©R)f3t©{4«iI±S3 0 urn. Jg&2 5 //m© 
RtiS^TtSrB^tt. r©rtgSffi^i§V>^>K*'J'7A 

>7KJg?«TMSb, $e>(CK^7 r 7XV7y-> J f®a5: 
bTM®»C 1 MmJ¥©M*^*o#^i&^fi£bfc. b 
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^1 3 1 2*^±IC3fe«^nfcoAIC¥ffi^m2E^g 
1 3 0 2, fg7ffiHJIl 3 0 7 <D&#rt?->ZWf$.V 

113 1 3£Ufi!cU iSH^8B<Dh*;UF7-y^S« 
[0 0 5 0] AJI&K 1311 ©HfiktffcttttfcSMMK 

cd^a-^->i o 4©ss*a. *iS0yi©«££i!3«s 
left snfc. ^sfeSfiMTtta s> ic t*;u h y ? v°mmm i 

3 1 0 (DH.m&faQMzm-DT'l—Z&tfL&fl-ffi&l 3 o 
9 6IHll,TH4fc». 1 0 4SZ>'t*;UK 

77^11 3 i o©n«W£«srr<&j:£2&«T*fli 

[0 0 5 1] <HJi«SJ4> 

¥«3jagl. 5 jttmO->U*7>f 7*5 O&IBSSig 
§lfck'X7i;-il'AII#=lryffii:yi/7>y7 

M**ja-r5»M#«iufc«H4ra«»c»f^UT, 01 1 

\Z #til © M)V K 7 y 7S« * Sit b . 
[0 0 5 2] <*J£0iJ5> 

¥^iKgl. 5(ira©y | JA7-f7i£5 0*a%il 
£ L k'7. 7 x / -JU A ->#flg i v 5 > 7 > 7 7 

;RJ?4. Omm©fc©£$Jf!U JHfEtfil 4 IWHiHiH^b 
T, SI 2tC^-r*jgOh';H 4 7yy*«*MigL/t. 

P B 1«3 OSHCbfc 
[0 0 5 3] <^S£0iJ 6 > 

^bfc b'7 7i / -MSi^yfJIt y ->7 >y 7 

tgffO. 3mmT. ftK^f^U— tf JC«k»5f^»Ufctt± 
iS0§3 0 Mm©K®#o#X^-tf:-;P£Ig:tt*: ; fc>© 
fcttJBU IMfimHfcfciifei/T, 013(C^-r*jg 
Ot*;Wh-7->y*S*Kigbfc. <t*S. i®V>#>g?7J 

[0054] mmm7) 

£\stz.m&&7Ui» (t'7.Vlx-f S F - h'J 7-771/ 
: Hjtttf^fc^fi) (Cf^^, 01 2K;*;-f#fjg©t: 
;PK7^y'Sffi^S!iiL7Co Wfl:*#tt 1 6 0^3 0 



(7) 

12 

2 2 01060^ 'J £ A- 

h U 2 A*!1S»*MH 2 0 tt\Z Lfc. 
[0 0 5 5] 

K$B£ltDBtr<£3l-rt)IX«©Jl&SB£«igUK©3£ 
««->-;u Kfa c t \z «fc oxffl^ttroie^ f;i/ h77 

io [0 0 5 6] tfc, »^^IiS$ffl^tfcfiHt5:i 
T $ «r tC b';U h 7 y 77J iCT^H^T # -5 efefi S tlfc 

[0 0 5 7] ftfrWtC«, fJPF7->7'B$:a[S-r*7c 

£©p.a^£s&i^/tigi6i«£Tfl£j&u 

JW K-T*3&**£:U t*;U H77 7"^IIfi 
[0 0 5 8] ««S«<DS^Ji©E«Hi:tt«5tWlcaB 
fclg. ©##71 *->±K:E*liJMU:<DJi5«£ 

©^2©^^«/i^->*ts^Tfc^tf, mn-s&mm 
u&mmzwf&'tztmmznmib^ZT.ii'-ft-Ji'V 
so [0059] £ft. *i:mttaf&T-?*>mmvimfs.it 

n^z^^YTy^m^mm-r^tzmz^utx 

[01] ^^ir^Sf^h^y^SSfflrtSSS©^ 
[02] #fg91K#6t';WF7-y:/S«fflt*9ga«©#§ 

it©-0ij^^-r»fffi0. 

[03] *^^(C^^)t*;Uh*7-y^S«fflrtBS«<i:t' 
;U H 7 y 7"«<h©m^W^^©-0iJ*^t-»r®0. 

so [04] %.%w\z%z>\!)VFTy7g:&m\Kimm&t¥ 
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13 



)l F TyZfmt <Dn%.&3&1$iBm(D~m?:*-f Br® 0. 

[i6] *56Wk:«*if;i'H7y^**fflrtJi»«o« 

[0 7] *5EWK«SfcfJUK 7 

[0 9] tt*©lf;UK7 *:/«*©*ii©-«fcST»r io 

rB0o 

[010] F7*:7 r *fi<0*ii©-«£^?"- 



[011] *5E«WlC«R*tf;H 4 7v^a«©*J6©-« 
£^T»rffi0. 

[012] #5e9I«C«*e;>K7y 
£7p-f#rS0. 

[013] **"J!K«*bf;H«7«y^ , *«0«jfi©-« 
£^-f»rffi0. 

ioo. ioo' 



1 0 1 

10 2 

10 3 

10 4 

1 0 5 

3 0 1 



4 0 1 

5 0 1 
5 0 2 

5 0 3 

6 0 1 
6 0 3 



30 



6 0 4 
6 0 5 
6 0 6 

6 0 7 

7 0 2 
7 0 5 

7 0 6 

8 0 1 

9 0 1 
9 0 2 

9 0 3 

10 0 
10 0 
10 0 
110 
1 1 0 
110 
110 
110 
110 
12 0 
12 0 
1 1 0 
111 
1 1 1 
12 0 
1 2 1 
12 1 
12 1 

12 1 
1 3 0 
1 3 1 
1 3 1 

13 1 
1 3 1 



14 

t'ju f 7 y -/m&m ftB sis. 

1 -nmtt>mm. mn&*-7> k 

2 - t*;u K7 y -jmmmtem&m. 

3-t';UF7-.y7 p Ji, 

1 , 1 2 0 1. 1 3 0 1 -JB 1 Etti; 

2, 1 2 0 2, 1 3 0 2-SB2E&JS, 

3, 1 2 0 3. 1 3 0 3-^3ESI, 

4, 1 2 0 4, 1 3 0 4-ft4£tfUI. 

5, 1 2 0 5, 1 3 0 5-Sg5E*8J§. 

6, 1 2 0 6,1 3 0 6-|g6EglJl, 

7, 1 3 0 7 -JB 7 EMU. 

8, 1 3 0 8-Sg8EHJI 

9 -«sa6o £x;u-*-;k 

0 -"Jfro c?^P, 

l-vjiFTyzfmmm. 

2 - k*;u f 7 y -ym&m rtn a«, 

3-f;UK7->7 , g. 

9 "^-zmwLfl-mB. 

0-bf^H7 9^fiM. 

1 - bf;U F 7 ^Sffiffl^SSS, 

2 ••• W— ifftPW, 
3-f;UK7-yy«. 



[0 1] 



[0 2] 
El 2 
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102 103 104 
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ioo, ioo' —Ams i o 1 
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(9) 



[04] 



[0 5] 
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(10) 



1 2] 
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